STA 442/2101 Formulas

Columns of A linearly dependent means Columns of A linearly independent means
there is a vector v # 0 with Av = 0. that Av = 0 implies v = 0.

A positive definite means v Av > 0 for all vectors v # 0.

> =PAPT > l=PA'PT
$1/2 _ pALl2PT »-1/2 _ pA-1/2pT
If limy, 00 E(T},) = 0 and limy, o Var(T},) = 0, then T}, % 0

If /(T — ) 5 T ~ N (0,02), then /it (g(T,) — g(1) > /()T ~ N(0, ¢/ (1)%0?)

T, T

If T, % T and Y, % ¢, then LN \/ﬁ(in—u)iHCNN(O,E)

Y, c
Let g : R? = RF ete. If /i(Ty — 0) % T, then /a(g(Tn) — g(8)) > £(0)T, where 5(6) = [gg;]kxd
G2 = —2log (%) = —2log (LL(%) W, = (L&, —h)T (L\AfnLT>71 (L8, — h)
cov(w) = E{(w — p,)(w—p,)" } cov(w,t) = E{(w— p,)(t —p,) "}
cov(w) = E{ww '} — p . cov(Aw) = Acov(w)AT
If w ~ N,(t, %), then Aw + ¢ ~ N, (A +c,AZAT) and (w — p) TS (w — p) ~ x2(p)

~ -1 ~ n - -
L(p,X) = \2|_”/2(27r)_”p/2 exp —§ {tr(EE Y+ (T ) 2Ny - ,u)}, where ¥ = %Zi:l(yi -y —7T

My(t) = E(e¥") Mgy (t) = My(at)
My ya(t) = e My(t) MZ?:I i (t) = ITisy My, (2)
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y ~ N(p,0?) means M, (t) = ehit3e y ~ x*(v) means M (t) = (1 —2t)~"/2

If W = Wy + Wy with Wi and Ws independent, W ~ x2(vq + v2), Wa ~ x%(v2) then Wy ~ x%(v1)

yi = Bo+ Brx; + € 30:?—315
//8\1 = Z?:af”i*@@i;@ = Z?:nl x”’g*nzy r = > (@i —T) (yi—7)
2= (e7) =1 B TRE Vi @i=7)2 /i (v —7)?



Yi = Bo+ Brxi1 + -+ Bp_1Tip-1 + €
y=XB+e

B=(X"X)"'XTy ~ N, (8,02(X X))

€1,...,€, independent N(0,0?)
€ ~ N,(0,0%1,)

¥ = X3 = Hy, where H = X(XTX)1XT

e=y-y=(I-H)y, X'e=0 B and e are independent under normality.
Sy =) = Y i — 0% + i (G~ ) SST = SSE+ SSR and B? = &7
Sffz‘i—fwf(n—p) MSE:%
4%
T = VZV/V ~ t(v) F = gl ~ F(vr,v)
LA-h)T(LXTX)"'LT)"{(L3-h
Under Hy: L3 =h, F* = L8R RX XL )7 (LO-h) _ szﬂsgiRR ~ F(r,n — p)
_ _f0)n(6)
Distribution Density or pmf Mean Variance
Exponential f(z) = 0e7% for x > 0 1/6 1/6?
Gamma flx)={ a)e_ﬁx L for z >0 a/B a/B?
Exponential f(z) =0e™"" for x >0 1/6 1/6?
1/2 _T(pn_ )2
Normal flx) = ?/ﬂe 3 (z=n) i 1/7
_ D(a+B) a-1 -1 B8
Beta f(.:f) = F(OLO;F(B) % (1 — x)’g for 0 <z<l1 ﬁ M‘B)Qoz—a‘i‘ﬂ‘i'l)
Binomial plz)=(0)6"(1—-0)" *forz=0,1,...,n no nd(l —0)
Poisson p(z) = 67;” forz=0,1,... A A
i BotB1zi 1+ +Bp—_1%ip_1
log (141,) = Bo+ Bizii+ ...+ Bp—1Tip-1 T = lie[sowlzm+4.4+%p_lzf_,p,l
log(Ai) = Bo + Brwia + ... + Bp-1Tip-1
el
s T T el el
log( —) = Po1+PBrarr+...+Bp-117p-1 =11
3 el2
Ty = ——
77 1 +elt +el2
log (2 = Bog2+ B2z + ...+ Bp-122p-1 = Lo
T3 1
T T el 1 ele



# Chi-squared critical values
df = 1:6
Critical_Value = qchisq(0.95,df)
cbind(df,Critical_Value)

df Critical_Value

vV V V V

(1,] 1 3.841459
[2,] 2 5.991465
(3,1 3 7.814728
(4,1 4 9.487729
(5,1 5 11.070498
(6,1 6 12.591587
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